Modulation of NK cell activity by CpG oligodeoxynucleotides.
Oligodeoxynucleotides (ODN) with hypomethylated CpG motifs have been found to be potent stimulators of various aspects of innate and adaptive immunity. One of their major effects is the activation of natural killer (NK) killing activity in vitro and in vivo. There are several categories of CpG classified as type A, type B, and type C, although another category with inhibitory activity is being characterized further. CpG type A (CpG-A) is the most potent at activating NK cells. Examination of the cells and soluble mediators involved in this activation has led to an understanding of an interesting cascade of events. It appears that CpG activates dendritic cells (DC) which in turn activate NK-cells. This is not surprising since NK-cells do not seem to express TLR9, the CpG receptor. Of the various cytokines involved in NK-cell activation, it appears that type 1 interferon plays a pivotal role. Having activated NK-cells, DC themselves appear to become susceptible to lysis by the NK-cells they activated but with a delayed time kinetic. CpG ODN have been examined as monotherapeutic agents in murine tumor models. In one model, B16 melanoma, CpG ODN were very effective and NK cells were both necessary and sufficient for that effect. In another model, EL4 lymphoma, NK cells were necessary but not sufficient. Moreover, CpG were able to induce long-term survival in mice with established tumor. Studies in humans show similar results with potent activation in vitro. In a limited Phase I dose escalation study it also appeared that CpG ODN induce NK cell activation in humans in vivo.